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PROBLEM TO BE SOLVED: To provide a Pb free solder 
provided with the same characteristic as a Pb containing 
solder and an electronic apparatus using it. 
SOLUTION: This solder is obtained from a Sn-Ag-Bi 
solder alloy composed of, by wt., 10-25% Bi, 1. 5-3% Ag 
and the balance Sn with inevitable impurities, or a Sn- 
Ag-Bi-Cu solder alloy containing, by wt., <1%, Cu into 
the above solder alloy, or further a Sn-Ag-Bi-Cu solder 
allay containing preferably, by wt., <0.1% Cu. The quantity 
of the ternary eutectic crystal melting at a low 
temperature in these range of solder alloys is specified 
to be <20%. 
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Ii%<WCu, »y S nCD^&^ffrSLfco C(D$ftCD 

jfcffl»afii*2 o 4°c. atafiiajsii 1 5 7°c. 37c* 

S<Di§it-r^9J^(*5%T:fcofzo SaT?0)§l55?ifi(* 
8 3MPa. 1 5 0°CT*(D5l?SaS(*1 1MPa. ftfl 

■c(D»tf*te2 1%-cfcofc. *R*-ca>fttitt 

I*. Sn-Ag^l0)9 0%t'fcof;o d <Df*A//£^& 
ftl**//*"*— X MbL* TSOP (Thin Small Outline 
Package) % v ^«BflS# : 5XX7K**>*ttfcliA//£ 

fco TSOP. ^-^^fflfltt, 'J— K#JEL*fctf>. ifcl* 
l*U-K&LS0Q D aT-fc£fc:tf>, l*A/f£rt-ej»K5fiO)Sir 
i»Lft<tl*66f, S^'J-KtHoQFP-LS 

KKStTofcTSOPCDzi-^— ■ 'totoltAttz? 4 \y y h 
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£CTl*ttl*;:4:ft<mre*. Sn-PbMtlt8L 

^^^aaicotxr. -ar^KK^tTofc^. i2 5°c 

lill^ftfc^ofco tt*<£ffl£*lTl>&Sn-P 

b&&httz&mc-£/u&i&m : £:mi,tzo saw* 

[0 0 2 9] (£tt4>fi$ffi5) 18li%0)Bi, 21 
a%OAg, S n(Z>£&£ BGACOe«|lCfl]fflLtz 

im^-To Ei8(D<fc5fc. bg A*(*uiiz_hteisafig(^) 

76mmt?fey, ttA/tff* lf;SSf* 2 2 5 °Cr*tTof- 0 C 
CDBGA3(C^LT. ^ U > hSffi 4 fflijlr CjS/fitf)!* 

>hSffiicmjS$^fcBGA(coi>T. xttftii £n«t 

[0 0 3 0] *tz* BG A*{*lc»|»*:fcTl**l*^f£ 

#—)\, 2fimm&o)i*Ajt±. m?L\£s n-A g&iai^ 

0^<DI*^££ffl^*U;£. 2 2 0-2 3 0°CT*<Dj$^<or 
C<D^5IC. ;M^<7>l*^f£liBGA3?0M* 

[003 1] (SSfflKDJ^ffi 6 ) 15li%(DBi, 2. 
5lI%0)Ag, 0. O8ii%0Cu, J^ySn^ 
8 mm e^fflOm^lHlKSte^Siig^* 
7F"T 0 *"*\ C(DI*^£^$ 2 5-4 5 /imO^t^ 

^-XhJMLfcp ^m^-XKJO. 15m 
mJ5(D*$;U7X$£JBl*-C\ ^'J>hK^Sffi±lc<l 
JNttttLfc. z<Dl*/»tz*-Xht}W&£titzy*)lsh 

mu:7P-^£SLTIi^£tt(*£fro/co 
-fP#<7)Mmmm\t 1 0 0 p prnt L*:* C*A,/£«it2B 

TMiSffl 5 0°cr% m^5;gSl*m*^Jt^ 

mmizn^T immatAjtz*— x hom^u s-aspa 

S&fitElCl^ 0. 4mmt!'Vf0QFP-LSI, 10 
0 5 tm£il&1fitl . Omm, «0. 5mm(D*£$<7> 



sa^sss^ffl^>r(*^f£ftltgu^ntl«llt^^7ofco 

0)HtRi><'Pti:l\tztb\z % ft«**<'>fc^ofc 0 I* 
A//£ttltttt. tt*<DS n-P b#g£^TI4>0f£tt 

[0032] fiuamiE^cofig-r^iCcfcy. 

[0 0 3 3] COcfcdlCffiiftLfcSmme^fflm^© 
SSffiS. SI[©0 8mmex^-*i*fCffl^Atl. 

tztf. ftlzfflMlZmfr^tzo Z0)£5iz % PbS^d: 

lM£§t£<7)Sn-Ag-B i -Cutt^tm^t, It 

Ajtzmi}&&&mm2 3 o°ct Lxmrn^r^^tiz^-o 

[0 0 3 4] (*Jfi(D»ffl7) 15lI%0Bi t 2, 
8li%OAg, SUSnO^O. 5mme*/fO 
QFP-LSL &tfTSOP|zl*A//fWltLfc. liA. 

tztt\i)&mtmwi}%mtf2 3 o°ct l/±o ^tibO)i^ 

»fl<DU— K««I4. tt*. 4 27P^C9 0li%(D 
Sn. 1 Oli%0P bCD)&/£a>l*^£tf>o£ 
Sn-10Pb<b!5t) £ttLfctO)rt<m*£*iTl* 
L**U C*t€>t*»ftP b »J — 

ff*fgT?l£. 4 27D-f±l:Cuft^^$ffiLt^b, 8 
lt%(DB i % SysnOffl^li^o* (iUTs 
Sn-8BitfEt) ZtfoLtzo Cu ft r>£<Dtbi£m 
l±5/irru Sn-8B i 0//mtl 
tzo -blB0)(iA/f£ftlt*ffofe»ttlcoi^r*16a)»tB 

[0 0 3 5] «J— K«a*±E0)««j:«rt^Lfca4 

ufe l s i m<Dit/ut£mamz*%tj:fototffi\frz>tz 

ri*«:6<i:^fc»-c*6. Sot, +»ttttlftBft$4r 

Pb7'j -*r»*fflt^fc u - k t attttstse n^fea> 
r. i^TicuiBj-r^ 0 

[00 3 6] «BfC*aOttA/fi»o# % PdAo^? 

144 2TP-fCfcy. S@(D^o^C0Ti*^ Lt, Cu 

fco tfil/'J-WliSmmT?, !*A//£{tlt»0>fi* 
^2 2mm|:^|)c);5!:9 0 o <DftSlr»f y ffllf Tfc 



(7) 



10-166178 



3. 5mm, g$ 2 5mm0C u/iy K±l~* K£ 

2 2 0°C-ei^fc # f+lfLfco CCD££. *gfftfij!><0. 2 
|C5mm/^0)iS*t:?lo?So-C. tf— iUtttt*f¥l^ 

K£*|g^5aS&<fc£3tl8U l*//f£ftl+ttl=1 2 5 
°c-c?i 6 8i$p<qtte&. *tz. u- K««a)te*tttA«« 

^bLfcii^^^ltL-C. ^t^U'J — K£l 5 0°C-C1 6 

Cuimt*HLfc. z<D&m. Z0>\*A*1£1MtM 
■"CttnCfflRl^JK&ti. 4 27P^f±lcTifei:LtC 

t^^ofco Cftli. B i <b: 4 27P-< <!: CDJSC&ttaMSl* 
fctf). tt*0)Sn-PbMtlt«Lr, +»ftftft1ft 

%flJS*T*^*r^Sn-B i 

15M%(0Bi, 2. 8H%0)Ag, »tj s nCDI* 
427P^±l:Sn-8Bifto*J10//m 
, 4 27P^f±|:CuT^O^£5//mlLt^b 
Sn-8B O/zmffiLfc^E^UU— Kfc<D 

LTl*6P b$^SLTl>&M^;btt<7)i§^<&:7-f U 
h^&jtt^tSf^Lfcio ctifrfe. 4 27P^f±i: 
CuTWo^^iU CO±l:Sn-8B itto^J 
SSL^/ST'I*. 4 2TP-f -hlZltttS n-8B i tf>o 

0><£ffl LTl^S S n - P b &&&Ajfzt S n - 1 0 P b 



U C0)±|:Sn-8B i tto*^(Da®«lS-ri>C^ 
[0 0 3 7] 

ft-e&tttf. tt**aicfiEffl$tinx^S n-P b^S 

-A g #gi*^£<tiifigfc(7)-c. 

35c^^fit 2 0%UTFT?fe<&a>T% KH"eO>««14£ 
fllflrt-iCi^-cft, * : MVACBIHI«l=Xinilc« 

[01] 3lg(DSn-Ag-B i m*A>tz<D»M¥f 

[0 2] 3aaO)Sn-Ag-B i »I*A/f£<DM«*a 

[S3] S n - A g 2 5u^i7 >jfiiat(D B i ^ 
X-tz t £ <D 3 Tt&ghO&l-g 0 
[04] B i fi$^^fr^^(D1 5 0°C-ea>3l§§&Jto 
[05] B i i^^ci:^a)1 2 5°CT-0)3l?§3£j£ o 
[06] Sn-Ag-Bimff^Cui^/i: 

[07] B i «£*x.fcfc#©S»-e<D#tf«tt. 

[0 8] **W£BGA|::aM!Lfcfl. 

[0 9] **M<Df*A//£i:. U— K£<D»|jiBtS. 

1. BGA^f* 

2. li/Offtf-ju 

3. BGA 

4. ^<J>h»« 

5. (4Art£^— X h 
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